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ABSTRACT : PROBLEM TO BE SOLVED: To provide a liquid crystal display device which is capable of 
making high-density display with a good visual field angle characteristic and metallic color 
display and has good visibility. 

SOLUTION: This liquid crystal display device is constituted by using an STN liquid crystal 
element 12, which is formed by holding nematic liquid crystals 6 twist oriented to 180 to 
270° between a first substrate 1 having first electrodes 3 and a second substrate 2 
having second electrodes 4, arranging a polarizing plate 8 via a phase difference plate 13 
on the outer side of this second substrate 2, arranging a cholesteric liquid crystal polymer 
sheet 10 via a circularly polarized light phase difference plate 9 on the outer side of the 
first substrate 1 and providing the outer side of this cholesteric liquid crystal polymer sheet 
10 with a light absorptive member 1 1 . 
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3 7 ix in <?)£ia t i i<?;> 3kxf '.J •■/ .7 Mifii<"tf '.; v— f$ 
ffl L tz<?)X . SfcSL^'L^^ A c = o . 6 1 /< in 1 4- 0 . 
.X * U -y ?IirC*£^flteiS:STf4 , 
[ 0 0 3 4 3 . m 1 3tm2 4 C)^ 

STNI 9 B 8 Sf 1 2«y«aBifftt*«SSHtL. itlUtt 
4HKUS3t**fif)0* ^HUWLT- 1 0" 

rrfmztcZy,, 

I 0 0 3 5 3 Ltzifi-) X . H 3 W£H» r ^ 7 «jg j ^ 
^■T J: ^tc . S T N}-K 9 a H «-? 1 2 SriijSL feBISHB* 
« . H«*iaffl*« 9 <7>31ffl!|qfl 9 a tC*f L T . £0 0 4 
5' (CA9#i-^<7)T\ SRI^^ 1 ). 31,.Xt!J-/? 

J 0 0 3 6 3 EI 4 IZZ 0M 1 OlSi»BSRTfflV^ifRA95 

mz£ zto® 5 2iimRmMmx'mn7r^m<7.hW&m 
sr. mzi>zj:hm^5 3iimi±mmaimx'®iRmm 

3 (C/n-f J: 9 £flfc3L l t , 'il»ift^ A c = 0 . 6 l m & 'ftfc 
IZ.. a**»'0- 5 6/on-O. 6 7//in(7)$gHi7)t5[S^< 

[0037 3 L fc^T, jSifiTK Sr.^"KJRIfiJ*t 1 1 Tifc 
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ttlJIff] 1 - S437 1 



ttirf'<T . SIN jfoftSi' 1 2£nu- X t- -v ? fflft 
[) v— I- 1 0 LT t - Ltz-tfnX . *0!4 
MM 1 1 el-*Ta*0WR&*i. J*Wl*fcfc*« 
[ 0 0 3 8 ] £ ti . jfUfc*? L.-C . SIN JUR*? 1 

*6v b \) 7.xm$bX'i> . ^7 -f >3£& 1 0 0-4 0 0 

*&x-mui-z z t mmtzKc o . *Mm&&&m& 
* . n^makamw. * «t %> z t tmrn^tt & ... 
[ o o 393 a*:. zcmmtmx'U. m 1 l tz.i 
-j tmftKsrM-mizi&iMmb vx-mm> - m 5 

SrKltfci fctwJ: *). *9 'J -> ?W5rtMMMBS$'- h 
1 5 5 ^-ttaofwra'-f »j tj=jxm 
ho :> i -3 ***>fc An vfifl i: *c 0 . $ 6 CtS»f«^ttt> 

[ o o 4 o ] ifc. z^mttmmxii. X >)fi- 

- t>v ^ KMzr? >) Jit'- xzrzmiizMKifzttm 

A\ -f .a Af.)fgBBtcx>,-K.xtnXL^t^.) J ? > , 

Tli, ^ -f XfE3 0-9 OA 1 *?* L < , ifc£3tettSffifl 
^ii8 0 — 9 0 Jt*itfJB5^t*)A**T-* U>. 

[0041] Z0)& o iz . «.-3eK8 fciam** ists 

TNifoasfrP 1 2 i: 9>3 P.X-r U -/ 7 

SJMMf 'J 1- 1 0 kfttWimt 1 1 A^&'&flf 

[0042] CSS 1 WSJJt?eJB<?>3eJB'.l 3S 1 ^I6»<S 
fli . f •/ ^ P - 0 . 3 7 m<?:> 3kXf 'J V / ? 
>) *-zm^X&&tm&*fM?*&ii&tB:b LtzAK 
b s y ^- P Sr^vl ^> .2 1 J: RI^>fel«HittS{C 
S!i hzt -ifix-% h , re t z. m& tr -v ^ p = o . 3 

in ( Uta^ll** A c = 0 . 4 9 m in ) T'( > ffl 
m^MBB^^MAK P=0. 3 2//rri (Ac = 0. 

5 3/tm) xn. m&tMM^yMm^wmui 
ri., 

1 0 0 4 33 si 1 ^.mtmmx'ii, w,i±mwwi 
mx-tij-m^ wmutitmx'&M^bifz-jjK am 
«8<7.>isa*i8a£9(r ehkl, rn'itz^itzTmFn 

fr¥&ti&jl*l 12at |B|— S-rttESW & i: , «BEiRW 

Mt'i^, «sepiu«t«s-c^7 w t 

t^T«BTA&. A4V4i» PJfl»tfi3[ffl^«9<^aifllli9 

a s- 90" Engirt. ^Brnma^mx-m^m. w± 



[ 0 044] $ *> iz . m i (r&ikB®x'ii . stn msi, 

JK-T-l 2k LX2 1 0 *7 A X h O STN mti&lrZm 

V*tzfi\ 18 0' -270" -V i XhC)STNfR,fB^ 

[0045] ttz. m 3 ^JSi&ff^Xti. STNMiiisS 

■f-i 2^niam^.*iffl:^K. ; )t(cm^^{c, fim« 

') ^55rfli£»«htK^ ') . i ») j^^Hife^ ktiy-R 
mm $>ii I. , . S T N )7? H B „^ 1 2 cWffl) 

iC ^St^BElS L X t, . • & nil S T N MiftsST- 1 2 &m 
IfflCSISLt t iin, 

[ 0 0 4 6 3 « 1 <7«tt?fSSBS-c-ti . s t N?K H B B 3K^r 1 2 

nmpimftwmzm&Mfcizm-ttzMz, fowmzi 3 

Srffl k »3ty/ . l 3 <?:>#jf> 0 tcia t: -ii<a*a3t«* 

fLV*. 10" -3 0" 'JvSK . *atil>*ri6|atSTN 
Mh b hS^ 1 2 cry/ -i x l^t iat^rfll'C.t!) h h 0rhm $. L, 

[00473 *H 022 0 * -y -f X h-C, fa CiUiHI.^: 
A 11 d 1 0 11 incite tixgm&WL*: . H 1 (cfc 
tt&iaffiSfe*] 3^#^0t=idSL^twO, 
tP5r.«RS5 i: * - feiut 

[0048J*fe,»ll i7)SWai^^@.-C1i , «7tMS^) 
MUfciifclfcS' -1-15 SrKtt* w <C J; ->T , .X ^ 'J -y 

1 5 ^ -<-ct. #>-ie < u% h mijrmm. t ix $m 

[0049] ffli,nt > -hi 5 <7.)Wh *) IZ . flftftK 8 ^) 

<-x 7 'i^Hic . u tftL^-zm^mzm. Ltz 

ttT i <£ ir > , Kti . ^- x 7 •< H J*<?mMlzx.> 
xflnXLTt 

[ o 050] m&m=? k ix . s t Ni&aafrF 1 2 

*5 0 (C . ^ 9 0 • -.y -f X 1- WTN ( V A X b ■ y 
^ ) jfcftS^Srfflt-vt J; < s TtJSfiJi, - l-«?(H3Ettt<o 

[005 1 3 $ ^>(c . m 1 ^)^JS^fi|.T'(i: . wwmtt 
Zm\>Z>Zklz£ -.>X . ^^*BSte«<?>3l«%^Sr«T 

zk%< ma,** tftizk &»mx\h h. ®5 

Ittlt; 5 1 -C >7^-, HHR 0.55 // mWifiC««J»*{awK' 
[00 523 LJt*^-C, 1 ^.)W».)?15 b b b^^ 
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i . ^J±£Uiume.Tti . 1214 Orffitt 5 2 lZj<1'£ '> IZ . 
3 5 'V. J : -JJ ico^JUS^tWiift'K Sit, x > ■? *«HN-ffl 
£: L. *C 7(17 j-t & fjk? ... * fc^-Jglftn'UfflrC 
*i . $& li 0 . 5 6 /< m W±«?)*idR.W $ ti . *^MC: 
W^-wA I2l5^rtfiif 5 1 g^LftM&ttat-:-? 
*Jl'? > &&ltJtO • 5 5 jimfre>mW'C<mfkX <: 2r*h 

•t.r > •) . wmm^M-Yrnth zbimmx-fo 

h, 

[0053] i. m 2 ommwm. m <:> ~~m «■> j o sac . 

KM**-* -. B6li*^ffl*Him^j£&3M-4-**: 

m , Mtz>w>mmmx'$>z>, ztt^mtztsw 
x . mm i tz® i <r)mmm.<rm i Rtsm 2 1 m 

KliRI— «?¥#Sr ftLTJPj 9 . *iVrf>ffflfcimit. s IS 

... 

[0054] i Wffi2«.SItt»JB«?Rfl,.«35^atd:. 3 
b. ftrWIxaStti: L-C¥jSa.-5t«iiK««^l\ R^Mflffl 

ttn i a B a ffj fBv >t v ^ 1 1>\ mi <7.mw&m<n 
[oo 55] us i^-rmsL-^r^mi . I T o#» & £• 
x**^*** i was it,] Toi'f ) /,^.i2 <7>m 

ttM^JfM^ilT^&J?;* 0 . 7 mm<7.)/fy Xffl)>t,%: 

f.mm 2bi. i"—)l-ft 5 IZ J: -> T 5fi 9 £vbt!.- . 
-^<?5— ^W3£« 1 , 2 ^HJfc: 9 0° -y i X 1- Kr&j L -X ^ 
* *v -7- -v 6 Sr»# L -CSr-S T N SfclMR?- 7 *• 

[00561^1 3 b m 2 <n%& 4 cvmMlZ mi 

i&JH (EKS-tH*) tfB&Zti. mi <o3S«] *i. 0 71: 

iot. Tffiift-^^Eiai^iaj 7 a AW*IH *ffi*(C - 
4 5' b 0 > & 2 Wfi*8 2 {.±*T±^ >) 4 5 ' TM IZ y 
f> ^jussiii cttio-c. ±^ JHHEiSrfrrai 7 
b H + 45' >: i 0 . 40090* -y 
< .x h geitqc?)T N ffiffiSSHF 7 -2rffM L T t >4 . 
[0057] ffifflf £ y ^«U!i6 ^SSW^^a 

i 1 1± o . i 5 x\ m i 1 1 .* 2 ^sm - 2 c-jwrat* 

;^>^-t/l,-JfA'-7 7'cU±S/.4mi;'t^... LW/ot. -I^) 

^)ffiT-*-^jfSH B Hll4^.)A n d 1 2 0 0 n inf$> 

l» . CI (7) A n <:l fl^" 5 0 0 n m d 0 'J ^ < & & t . ^C) 
flfcM»&*l * J ffl:T-r & fe«**F4 L < JS:< . A u d fiti 8 0 

[0058] IIitMS^I17 tg5--4-iS»«iS a r , TN 
SEftSRi 1 7 ^T^^Hrsi^fft 7 a t p] t tT* 4 »? 4 

5- tcffisu n«*fiM^«9<oaiawi9ai±*^tc 



mj&X*) -?->— h 1 0 arUSL . § e,lz% wsiHzm 
2 <?> n u x -t <) •■/ 0 1 -rffiiS I X 

[ 0 0 5 9 ] TNi«Ji,^7-7 b WW^fflSR^ 1 

«nl, x -r U y ^ -Mnn^ ') >-M o bt$2 0) r? b 
.X =r \) >v ^ MiSi^ >.)•?->- h 6 1 M . 7* ^ U H -j&flge 

[ 0 0 6 0 ] LT „ m 2 <?)*\, X r >) y 9 fRfl;K 'J v 

]£?y>Mffl (ia6TtiTfiB) (c. *mM$m 

Mtt 6 2bl XM&<?># 'J U > - )- £ Ltu 

2 Wl-fffltCXl. .7 |-o/l $ ^■•/-b> .7, (EL) 
ftfcmzl: -j -f h t> 3 *m*rXv^ „ Lf_^/"-.. 

T . >! -v 7=>4Y 6 3 S^Tr* £ b iz X r ) . ft® 

x-i>mihmm&b i xmm*imz%z>... 
i o obi] «.-)£«8ti. 7? 'j )iz*n,mmz± -.,xT 

|5Jj <b mmz, mm.fi us? 

[0062] m 1 c?)3 V Xf-'J y ^?T«^-f"'.J I- 

1 oii, mi emtmmx'mvtfz t«tRt -c* , s 

tJf^ n = 1 . 6 5 T - . h tilt' v -f- P = 0 . 3 7 in C) 
-££xUlX\b&, L/S*^T, i^SL^'ll^Ac-O. 
6 1 ju mf\ ^ ] «3kXf!; y ^Jfi^tf 'J ■?—>-— I- 

[ o o 6 3 ] m2cr)zi v xt <j v - 1- 

6 1(1. Sitf^n=]. 6 5t. P = 0. 3 2 /uii<?).7£ 
ia ti if Z> .. L Jt*« -> T , g^L»4"C«}S^ A c = 0 . 5 
3 jj. in 1 5r 0 , SB 2 W a 1/-Xf U -v vmgkiK 'J - 

N6 1 jm*T*ifiM&^5«fe*s^*. tea. nam 

V .Xt-\) y ^ir«i5^-K!J - h 1 o t , minah.X 
"' ?m£h*V-7->-h6 1 . *jS3&)tiiaJR«W6 

2 . ' < «/ 7 f7 h 6 3li. J: :) ^-ft L"Ci> 
^#ttfc»» L sSr-v \<nx\ ffl 7 ^ffiBI-CJiHS** 

[0064] C<0JB2O55^®<?5i!fa , iSi*« 
i ^-fe^a^filfigtcov >"C. US J; im 9 i #?3 

m&izMf & ft&mmw? & ^^^)iwsn-c5 & ,„ 
[ 0 0 6 5] z?mFam^mzm >t . ■sejsmix?:) 

ItlfCti . llftM 8 J: m ltzM7 IZtt; l ti&mt 8 
a^rftwffi&fijftli . TNfc B B ff 7 <7)T«SiR^HHRl*I 

7j (Hi 7 a c k 0 T N jftiS^S-T 7 (C AS=f L. TN ^JiS-T 7 
IZJ: *) 9 0 • L . ±^^^^1^ 7 h J; 0 Uig+ 
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[ o o o o j i fzw-'X . n M.mu*M <> i-zn i -c . 

Xr 'J y 7 fiSnVK 'J V- > - }- 1 0 C)tz 1 0 :i 

t M tX,h Z>?-z#> . fiiiSL4"'l>i(!iiU c - 0 . 6 1 u jvi 1- 
*.i>(c. »a^> FWA A*>*^jaiKBfcSLfc: J: *)JR*N- 

[ 0 0 6 7 ] $ b (c , as 1 0) zi vx -r V >v 7 iKiHid' '.J v 
-v— 1- 1 OSriSiiJlfcBBSL'O 

. <?5 2 3 U- .7. *t* U v 7 jjS H B H ^- '.J -?— > — )-6 1 
"C\ ffita+'C^ A c = 0 . 5 3jtt m & 4"&(ciML> n">- 
■1**SA A i?:>7fe*rS:SH"-5> ,. c 2 orjvx-r \) »/ 

h 6 i & i Km ^imnmum 

1^6 2 tZt&Wt* Z b izX -■> X . **W8r.X 9 i) -y ? tf) 
[ 0 0 6 8 ] . 1 tf)®*; 3 1 1? 2 ?>1S1S: 4 <7.)H 

tzm.mmmt . <- osta ^i»it*t n 7 * pus 
-ra , l 3t* j -:> t . t n ^ h b h ^t 7 &m& Ltzmm m% 
it . ftMjc&mmm 9 9 a tc*t t t . *nn 0 4 

[ 0 0 6 9 3 W, 1 C7) 3 U X -r \) -y 9 U V— >— I- 

1 0 ti J: Z/.HS 2W31/.Xt V <•/ 7 »J V— — )- 6 

-> 9 iM-f 'jv-y-MOilaw U X-f U y ^ if 

6 1 -siS5^L, *wkmmm*<> 2 

[0070] 1219 1;«»2 «IQ»BJ»^)«U!«7fIS{B 

-6 ifli& 5 4 tigBEepjD*M8««)i*S- - WMLlzX* AMI 

mE*epaDttSi.t1iitt^ 5 5 izvn-ti. -j (c . fe-K 
if' 0.49 /t m - 0 . 67 m m^SS.W^^FiMic^^.Si 

l . mawm 0 ^ t . aaflffiSLtc i 4 rai*-att= 

[007 1 ]—*. 1£EEEPllD«?8"r-<ilftiMl54t=^i 

?7 fair- XT 'J y '/ fflkX 'J — h 1 0t^2 <f> 
a V x =r '.J 7 m.&K \)->—^-Y<->\ £ 33j&-9- Z> <. L 

^*«-> x , ^fiifijajeftjRaJW 6 2 1- -r^-c ^.wi^irjr $ 

■2), 

[00 7 2] ife, «fS!tc«^Sr«IS2-rS^l-. 136 



c: . mn* t ^-.» x i *fzt&]£ wtnwsBM&fti mm~z> ... 

[ 0 0 7 3 ] A' 7 .7 ;M |- b 3i Lt. ~f>\ - ^feit^E 
L3R-7-& Hi (- »3tJS^ . JicfSJf i 1-1 li't, ^WJfttcMA^ 
^•c'^o/i^^^iS^. T*Cf^(C/ vy ^ 9 4 h 0 3 

[007 4 3 4 fe, ^f.)3IJfc«»J-C1i. W*«8^>JHffl 
tc . jtetfJfcJg 1 4 frSftttT v '.J y *35k*fe 

#tr*««t« 1 4tH£»$-li-4i t (ZX . 5 

[0075]i«J:5 . (iTtIS S > T N «S 7 t 
Rfli3lSiafflSS9 > . mi<7>nV XT U y ? Mb b b^ 'J 
— v — hi 0 JilJ; iXliS 2«3Wf (J -y ^ ?ri^-K 'J?- 
i—h6Us ^JSiiMteiRJRfflSW 6 2 t > \'-v ^ 5 -f h 6 

3ttj; xm.^ir^m%mfcfh z om 

[oo76] c m 2 rmmmo^m j - <?>m 2 <?mm 
mmxn. Ka^^ftA c <?m%z> 2&v> a u xx u 

- h * 3 milMtaX ffiffi) L T i J: i >, 
[0077] f?i|^.(i\ a Xf '7 •>/ vmShft: \) -?-<?) f 
•v ^ P = 0 . 3 u ti. ( tta4"C>ift* A c = 0 . 4 9// 
m ) » P = 0 . 3 2 /.* m ( A c = 0 . 53wm) . P = 
0 . 37/<m(Ac = 0. 6 2// m ) WHfttOjRa^' 'J 
v- j, - h SrfitaTttffl L Jt b Z *> , (3{JS fif JjRWfe 

[0078] C 3 U X tt !J -v ^ ffi&tf 1J7--,- 1- * 

3^fiia-c mm iKm&m&m<wMm®tit ix . 

Lt: t Z ?> , AW ^ftjfe . 

[ o 079] it it . ^ i emmmiztsii&tfflm&tt 

hLt, I,fiWffl£f)T7 X y 7 >• - h r fflv ^ 
Zti>*]ffiX'fo&r 

[0080] i:m 3 c?>Hifeffi!» : H 1 0 -H 1 3 .1 

^•c»ifl^4. Hi 0{i^^ H B B ^^H^)ifBSi^itiPj 
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•r^^VbK^mmm-. mi i lizzmm&mcrM 

ETO f?: -I- i«BIH--2» fc^Wfiiy-Cfc * . z ix ? : , cm iz is 
v >"C . m 1 Xl$m 0 t fn] C«#Ctin— «>tf " ar ft L 'C 

2 co v l .7, -7- U 9 i&SLtf !J — 1- 0)i;x \:ix')s\i>\1fi 

iferfr t ire*> . imw.s^w.W^^Ws 0 . 910 

mmm.t mm^mumtmux . k 7 y -<r 1- % 

mix 1 >.£W.'/|-t3 . luizB L/^a'i 2 c^te^c^f^ 

m^mtmcffii$.x'$>z>, 

1 0 0 8 2 ] £?>flykfb73SiS<i. H 1 0 iZyfrt*. '> 

iz . m 2 ommmt m 1 t n^«7- 7 < m 1 

0-C{i±ffly) t-(W;)t^SSrlSirci^.//. -lr^>ISl 1 lie 
^-T jfitt 8 a. # . T N 7 c7). JijfoftjHHi! Ws 

I«J 7 b fc |3J t*r±** 0 4 5- J; fj (cgds: L T n 

[ 0 0 8 3] & tz . El 1 0 CStTNfc H B «f7 OTW 
<CRflhl51i)[ffl*K9$\ -r«ll KC^^jllB«i9a* 

tMncEiE l t v •» & , * c-> ic , d vmuwsm^m. 9 <?.-> 

TfliC. SB 1 053 U Xf U y ^SSiflW 'J b 1 0 

kVH2<na\,x s r\) v?m&#\)--e->—\* l 8£ffii£ 

- h 1 S^TiC fti&ilXSPttl 1 1 LTJB£««*E 

[ 0 0 8 4 3 T N tfS&ifci'- 7 PJ«7t(ifflHte 9 > jg 
1 , ft 2 cya v xf 'J y 9 «Mfc;tt 'J v- > — M o . 1 

v >TJSSL «*«8<?>lftiBFt:«J|£lttJB 1 4 *ff5 

J*9ttt 5r*£ttJt L , -T 9 #9 x r il LtiJi'jlZlX. ma* 

tf>ja*M-£ i>&# t x v i* . 

[ 0 0 S 5 ] 31 1 <30 3 U .7, v- U y ^Mp b h--K "J b 

10(i, M)7-tfvH:^n-^ (TAC) 7 -fA-AT' 
JW£S0;am<?:>^— xv-r/U/U;:. Er&lS&TlSrfTt >. -c 
tf)Jb(C-£ia file?) 3 L- .7,-7- »j ^ jftil^ U v— 

L . a?B s HflJ 2r Tjk-fMiSi X'fo t i I b" y -J- F' = 0 . 3 0 // in 

t^-X7 ^ ;l ^tcw^u ~7-Er«ac&* i :> tea 
HDL . *<?X4L A«E»««mT(C^ai L T ll^t$ 

[ 0 0 8 6] m 2 c?) 3 U- Xf 'J -v ?ifof H tf- 'J > - h 
lSli, b 'J T-tr -t: A- a — X (TAC) 7^1 A "C 

?>±.l-£tz\:ixcr)a v xf U -y ??JWMC!; -7-?f-Lt r 7n 
L. ^ H B H 1tJ2r^-f^aT^L:ilb"y^P = 0. 3 7^m 
X^-7.y < ,i j+tzWrK'SV -i-WLfottZ, X :> (effil 



[ 0 0 8 7 ] . ^"j 1 Q) zi V X -r \) y 9 tii&litf '.J V— 

> - M 0 1 , m2ff)au x f 'J -v 9 ')7-y- 
H8i :)tiR<K«5W 1111. .i -5 trft mx*nm. L "C 
i-?iT<15tt(w^L^(- «7)-C. Ill 1 ^MLaT-iil^^ 

[ 0 0 8 8 3 O C . w ?M 3 ^.)3l*ftJf^)|SA?^6S 
SStcJ: ^l&0.^«lfig^^i >T . Ill 2*}£xmi 3 4> 

^Battf«B^-^. iai 2(i. zemmommm^m 
ikwrnrnztoftz, 3tmm&$iwi-z> wwammx' 

[0089] zcom&m&&tzts\ t >T . iSEEiiEPJuw 

i-yimx-t*.. m?m.s*. oxm ttzm 1 1 tc* 

-7-fiBl«j;jl»J 7 b X 0 T N^atR-T 7 izTJH I . <-<?:)T N 
7 a J: 0 

[00 9 03 L«/'.t. n«*{a*B36«9t:4fL-r*- 

13^4 5" {ZXM-?Z>V>X\ mi 2C.y-fr.mo r.*7«£ 

l^Xf!i7?M.1f.J?-y-M 0c7)^L"iL*|B]1 0 
a/jitE^CilTM'^.^T-. S««S[ati.%*-fr-r, AWL 

fcerc-ffflftti-r^t^ i <7)3 i/xf'j -v ^i B w.)7- 

> — h 1 0 z:im§ I . fi5 2 3i/,xf U >y 7 Mq1i+« \) •? 
-i>-hl 8(C7J«-^», 

t 0 0 9 1 ] &2<7.)3 L- X-x 'J -y ?«UfcK'J V-> — h 
^ti-LT^a^T, A9t.^.)FI«.-7tc7)IIIte^" 

> HffiA A <7^fc*«afl>ifiML(= i 0 Kit L . W8l> H(B 
AA^2riS3S-ra^T% -5-<OiijdS3tt.-jeiRJRaM!fl 1 

[00923 x-. 3\,>\*r o y ?ffi&tf \) -?-nm 

tffapS: n . fa Lilt v+&Pt mmt & t , i5cSL4"l>i?£ 
f^c = n NPt^:^., C com 3 eoglSt^ffil'Cti . Jg 2 
«03b.x -f U y^iKa^'JV-^— 1- 1 St IX. n = 
1 . 6 5. P = 0 . 37 fi m L a V Xf 'J v 
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-flCm^ ft 3 1 a * f - 4 5 " 4: '> WEB L "C *> 

0 . -l<7.m 1 <?.> P AilsVlf 3 1 aTMM* 1 »3 U-X 
•r'J -/ ■?— i- — I- 3 4 SrffiJtttt ^4. 

[01 55] xf'J ••/ riR^-K'J 

-b34<7>5W! <EI2 0TH;Tfl8) »2tf>PAffift 
3 2J:S2«3l,.Xf !J y 7 fR&*' , )'7~>— V 3 
5£EKU S^tC^fJTWtSpSWF'AiMl,*^ 3 3 
i: S3 3 <?> 3 X t- 'J -v ? '.J v — b 3 6 £ 

[0156] S3 1 tf>PAjRi&3JHF3 1 tS3 1 wauxf 
y -y 7 flWM* '.J 7-y-h3 4li. r y /i m 1 ?^! £ 

9k.^l<7:)PAi?5u^7-3 1 i,T?\)>\smismi$:m^ 

Xt%%lX m2W Am&i^TS 2kS32tf)3k 
X n- >J y 9 AS A*' 'J > - h 3 5 . ff 3 CO P A ?R b b r« 
7-3 3 £:S33?)3 UX-r y >•/ ?fRift^y > — 1- 3 6 

[0 157]»ltf)ai/Xf 'J -v ?»^h b r#' 'J "7- 1~ 
3 4(i. TAC7< /PjU-CJ? 8 0 // in <?X— 7, 7 -f )V 

f .v -7- p = 0 . 3 0/( Tfi-CK— X 7 < 'L ACWr^TU 

- -t-Kitntc^ Sir) (calOHK I . \k . // •yxl^l^iais 

X . tiL4»'tJWiti<-x 7 < frMzft I XWSJffot 
% X & ») . BXSl+'DifcK: A — 0 . 4 9 /x m X' . ESf 

[0158] %2 oya U-Xf L» y ^i15H B a ;Ky^-^- 1- 



3 ir.tzttlX' . telllt .v-T-P-O. 32^hi 
t . B^L^'DjJiiK A c ^ 0 . 5 3 u iri(?:)^E* 7% L . S"> 
3 C.) n V X -r 'J ••/ ? 'J "7— > — V 3 C> ii . tTia t 

il-C. ^f ilti -v-J-P^o • 3 7/tni'C, Hita'l'^M* 
A <:■ - 0 . t> 2 m^j^feSr 7'^" , 
[01 59] . S*i 1 . S*i 2 . Si 3 f ) u t x [) ••/ ^ 
?R**- ') •? - > - 1-3 4 . 3 5. 3 <:> k :5t©JWSHW 1 1 
id , CTi t« igT'iEK L-Ct r^#ttt:^» L t v > 

wt\ H2 1 ^w\mx'i,tm^-&nix^z>, ttc. 
m2, *3c.)i'A m&&? 32. 33ti ssi <n p a m 

ti %n tiLX'im L T *> SljS^ttC L s5: \ WX' . .Sri 1 
<^)PA}Rfl,*-f-3 1 W?Mi02 1 C.«H-CiiH*a-« 

[ o i 6 o ] '.j^'ic. <r <nf$ 6 <?>^i»^/y 9 — fRa 

ik*mmz x & mm^wmiz-j ^x. 022 ^ j: ^11 
2 3 tma. ixtm-r & , z<?)# ?-iRA«*Mffit-*3 

^T, 112 0{CiSUJtW*«8 i 07-^^^112 1 iC*S 
jffitUW 9 a (c L "C . 12® *) 4 5 - (c Aflt-f & c.)-«irR 

[01011*1 SOP AfR H a B St5^ 3 1 f!) A n d (i . ftti 
}S*^.)*'J 1 / '2 c» 2 8 0 n in X'h & <?)X\ lEIfiEPtini?.) 
3f7«SIT(iM(*«!8^RteL. *R«*i:^:&. .S'il 
£7) 3l/.xf '.J -y ^ jRi^^ 'J "7— v— 1-3 4 <?)i;i ti 
kLT. ^atiiSr^t/i^-e. Afl+LJt*Rd.*i± 
-f<-CSS 1 U-X-r y -y fWLfinK*) V— > - h 3 4 *■ 
il3SL , «2WPAiRft3ftT-3 2tAB+-T*. 

[0162] — S4 1 c?:>P A?R D a ufR7-i^Earepitli- 
4 1 . mShHWiL**!** *) , A n d (i: 0 k 

9. «K@.ii:3:fl:-tt^, A»^OtRS*»4it.tj 
& , L -) X . SI 1 <7)r? !✓ x -f y >■/ 7 m&itf y 

- h 3 4 t'asfl?i«a.^^. i x . fr&crrfofkmmmt 

R» l . W tW-OttftffiW{».*J±ifijfl L L X m 2 (J) P A 

[ 0 1 6 3 ] Si 2 <?) P A}Ri&5j7- 3 2 k S3 2 <?) 3 1/.7> -r 
'J y ^ «A;|f 'J "7- > - 1« 3 5 X t |3)«(C f^ffl L . «fe 
<?)^»il«^*$rKi* LVc ') . ~f<.X<r)7-Jtlji£jm-t 
Z>, Si 3 <?:> P AiRiftf^ 3 3 i: S3 3 O r» U x -f y y ^ M 

ft^-u -?->-h3 6 -ctRtnu mra l , 

W^ftS %.Qt LIZ*). f-^-C^Afl+.^'rjSiS-f-S., 

S3 3 0) n U x "T* y >y ^ vR^u/l* y v — ^ — h 3 6 iSil L 

£.-t£U:, .-JtWRIBWl ltCiRJRS*l&. 

[ o 1 6 4 ] ia 2 2 ti . c ommmm^ ? -iRais* 
— j^ifittt -t*iyji87 4(i^£«* ; it fi jc7.)ifa^*:, ^ 

«ic J: I.W7 5 tcti^fea^ttJgcoJSiS^ -2r . 
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[ o 105] ifc&^VMxu. mm oizTfsZH&x 

') IZ . BiSL4"'D&' Ji- A c ^ 0 . 6 1 ix ra £- tfrfalZ . 0 . 

5 6 //. in— 0 . 07 ji »ti>>ffi$c>)kNVgyM>tr&mZil . 

-r- pm&'< >■ Ym:)ft<r>m-¥k<?mt%0) & * l -c i > 

6 I > tfAr/j'Z, , |n] fc J; ■:, iz iz, #fe^T>ttS8fc iifeVi 
*<W&X' L . -c ft -fi L rtfl^ 7 4. 7 5 (C T< $ it -5 J: '> 
IZ. tiSl'-1''i:«A <:*rr|i,|>(,~, »5V<>' KfiSA A^).-5C 

^'KS-J L . HfcfLv V&MvymmMwitlim* IX 
t , M&tjkW&X'li . iftil*7 3 (c^ $*i&J; iz . ft 
3 5 "oO.Tt^ 3 n u .x -r 'J -v ? AUntf' 'J "7— > - h 

[ 0 1 6 <-> ] 122 3 lz s .1 (T>Mi 6 O^Mffif .c:)// y — M 
H H H*7n^{S(- J:*. #PA fRASfrF*)* >- , 7 

^TtkdL^m^m-t., z<?.>frPAma&?3 1 , 32, 

fe. ffici (iSifl) , $£fa, fe, 
[0167]:«J;-3K t 1 ft*0«fol:«8 RftKfcfiiffi 

ifo?R*' 'j > - vh imwmm iiH:j:-)t>)5- 

[0168] 1*7 <?mmm ■■ 112 4 . 1212 5 j o* 
- w <rmm<r>m 7 <?mimm.c»tj y-m^m^mz 

OUT . E12 4 k II 2 5 *#S3L Til£Bj^3 „ .fcj^jjg 
n <.l = 2 8 0 n m«P AfflMMS^Srffl^fcA^ iBMfftfJT 

&A«*r&B zmm Lta, <?)T°h h ., 

[ 0 1 6 9 ] 13 2 4 ii*S7 tf>3B*?E8»tf>;$ 5>-8W B «jF 

[oi 703 io.^ 7 <?mMmm<o/r ? -jsjyfe^iss 

ti. 3r^0TNKfft]^ n B H ^4 1 , 42. 4 3tiU 
-STNIfutf 4 1 . 4 2. 4 311. ^il^t I 
T O 6 £• & SB 1 tfng&W jfc $ f t » h m $ 0 . 7 m 

2comii>W[M$ilT 0 . 7m mWy.XWlfr 
3j 2 ^StKi- , > -/Hvf fc i X >"C3K 

9 . * p.i-m)mwi.mz 9 0 * v a x h maj l t 

[0 1 7 1 ] ^1 ^TNify^T-4 1 (.1. .grn 

nm®tm2c?)nmmm(zmfommMZii. mi?) 
fflfe{±n 2 5 izti \,^xi3T-A s ^4 5" umz -/ 1> ywi 
mt&zttzjzv. Tm&ftT-wimfo4 1 

^l>4!5- t ^ 0 . m 2 <^)S««ife±^ 0 4 5 ' 



[n) J 1 b///M'-TO£.^ i W; + 4 5 " torO. 90" -V -i 
[0172] fjtJflTT <5, .-^V-T- y J'MffnO^tlSJJT^U 

1 1 ii o . i5?.»i > « 2 cmm^m-ch ^. 

•t /L ^ V -y T cl <± S j.i in t -t ^, ,. L '.) X . * V -v 

.7^ilLc7)j%tfit)f<?:)^A n > t/L a- r ci .v cmxii-l- 

^h b h*tF^) A ii (1 fiii(±. 1 2 0 0 n mX'ht ., ^2 W 
N ^a^T- 4 2 *J J: ^ 3 f> T N MiJiSg?- 4 3 & . 

[0173J*1 COT N^ H B n ^4 1 <^HH ( H 2 4 "C 
ii±IPJl ) IZ Mitm S ariBSLT *3 0 . -t^li' 8 <?W 

2 5t^-rjS3^ldlSa ||*n «TNIiIM-T4 1 <?)± 

-eL-c, * i *>t i orwti, »i^.) 

Htt&tet£ffl*«{4 4*025 (C>K^->iffltli4 4 ay/*¥ 
J: o t^Beg L . -e^TMtJB 1 <7)r7 u xf U -y ^ 
il58 B H 't. I) v - v — h 3 4 SrSHS^- S , S ^ {z . 'f^)Tffl!l 
(CB 2 0)R fll3Kfi[fflll«4 5 . *<nMtim4 5 
1 Fl fW.Tt fata.^1g 4 4<?MWb4 4 a -/j»% 9 0 |nj^ 
LTTSiKti:* J: 0 izffiW.-? %> ... 
[0 1 74 ] PlfiUC. ^2«TN«!M : F4 2tC^ft, 

-J tciEB L . W2»3i/ Xf jv ^ flg^jt;- i.j v- > - h 

3 5 *r/fL "C . .^4<7:>R«7t(iV-ffl||K4 7 &**)gffl«| 

y/sittci: ^ <t :) icie^ t*ct , $ <*, jc . m 3 «t n 

MAS^F- 4 3 <c*f L. SI5 cr.>PmftffiQ&fc 4 8 <7> 
MmnW^Hzti h ck •? t-iJK L . -* <7.)Tfl(c^ 3 f ) n 
L- Xf >) ••/ ^SIAVit'J h 3 6 £KS L , JRtT 

SPtC5tflRiRSP« JUL -CIfef)77.Xf y ^ h 

[0175] *i<?:)TNjBaHiH i 4 1 tsti wniB*(a 

ffl^4 4t.^] i^3|/Xf!J -y ^fKA^i; V-v— h 
3 4 i m 2 £DPJflBfcffifflS«4 5 (i . T.7 [J HBSfJ 
S:l!§VvCi*tfL-C&4. fli.-^«Si:TNj]5 H a B ^ 

T NJteftai-? 4 2«b^3 <7>PJ«jfctitfM!«4 6 t B 2 (?) 
n l/Xf'J v ^jRftrt*. h 3 $ k*H4<rmMft 

(ifflH1R4 7 . ai3^.)TNfr*^-T4 3 ^^5cOP3«lit 
(ifflHtE4 8 b m 3 3txf > J -y ^ ?Ra a D^^ !J v-i-- 
H36t, T ^ U ^ SRttUM Srffl V >T L X ^ « , 
[ 0 1 7 6 ] * 1 U Xf i) y ^JRftdT'J - N 
3 4 ii . T A C y 4 )i IX-IS. *SQm m^-X 7 ^ /I 
tElft^aa Srff i ^ . -t^±fE*a t r; b xf >) -y 
^ JH&B,^ U ^ - Sr SgYii L , ftAffi tilf 
•y f P = 0. 3 0 m X'^—.X 7 4 JlJ* IZ^fy^VV — 

i-nifoiztt&jL'jizmfsi. %<H\h, tiyxmm&mk 

TlZiimLX. fflWilZi!:fz>—hX\h&, Lfc*<-> 
&->X*S*). ML^'L^A c = 0.4 9 m "iT\ Jxlflt 
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[0177] mzm u .xf ') ■•/ rm&xv) V- i,- h 
3«5li. £iu L' iif . i;» I; h f ••.< -f- F' — 0 . 3 2 /c m 
-C. Hifll'lM>i£#|A <: - U . 5 3 jiu\?.m&*:7fil , SB 
3 r? U x -r '.) ■■> MA'K ') ^ - > — I- 3 0 (A . L*. 
ft f . fe C ix tf v * p - o . 3 7 m T . ffifiSL+'lVM J i- 
A c — 0 . 6 2 u mWjiiftJ '7<"3"„ . #S 1 ■ 2 ■ 
% 3 tf9 rj U X -r 'J -y >/ m&t* ') •?->- h 3 4 ,3 5. 

3 6 1 #«jrsm* 3 3 1.± . ^ i -> ae-caua l t i 

#tfiSttttfc:*WL'Sr* WC. 1212 5^:>TMHT'{ j:ia^* 

[0 1 78] ist. mi . .!82. .^S^TNifijygTM 
3 . 4 2. 4 3(1 -t'CC 13 t fcffiifi LT t >*>?>T-\ & 

[0379] *5t, an <r>nmittmmm4 a tm3*> 

Rflfrt«4 6 fcJ£5tf>RflI:}fc1£4 SJiFfl-flflfCEKL 
* 2 WRWftfiBSSiaU 5 1 SS4 <rmm 
*ffiffl*«4 7 t|SJ— ftAt-KKL-rir**^. SM 
R«.-5tM«l.€« -1 4 ?>SHM 4 4 a tSI2 CMftim 

%m--i 5c7.mmm4 5 a£i*i*. 112 ^owa-rasi 

[ 0 1 s 0 3 -?ric. zcfMicmtmimo^v-m.^ 
mw&mizx & mm^mmiz'-^xmnt h ... z m 
j-mflr&immztM »t . 2 4 c>7? u^fflbtis s*> 

*Mffl*»£>AS*L Jfcl22 5C7s^iS3^f!tlS a*|'p]Wii:»« 
3fct±, »l<'.)TNitt«*^-4 1 fc_hf&lfcJH t Sl*lS-[*J4 
1 bJ:9A*hJ-&. -Ht, «flI»lEimn<7.).-t 7l«JBrett 
9 0" EMEU TaSAiHFS^l*l4 1 a J: r J fltSflt L . 
m 3 <?)Rttfcttffl*«4 4^2 5<3iH-»IMI4 4 a 
C*t L'C . *JEJ 0 4 5" tASfr &«-C*rPl«3tfc 3: 

[ o i s 3 ] m i wawf i; y 7jfsiSM'!J •?-> - 1- 

3 4^uLii*-|^tLT. £ia£tt&fMllft0rC\ A 
WLfctRflfeteli-f-^TW 1 fjn 0 v ^|R*df J 
v-> - b 3 4 £ @£ L. i2 *>R«$fc(£1I*tE4 5 C 

as*l.t:. Taatfii«-7-ffiiuj-;jrB]4 i a KTiTtiaauM* 

[01 S2]-^. lil ^TNjfoaSHM 3 iCtfflEfcft 

^ia««3eti. ±s? B B B iH i iirfi]^^4 1 ht^mzm 

L . 31 3 *)P3«Bfeti18*«4 4 «0jSfflM 4 4 a M 4t LT 
£0 9 4 5- fcAAt-r&tf>T\ tPWI.*fc5:4, Lfe* J 

ot, m 1 W =1 U X -r 'J -v ^ Mho*' 'J 7->-l'3 4 "C 

fimmnLtmmv. -w^mmm^mi^mi . mi. 
WM&mm<r.miss& l x m 2 <or w.)t<affligis 4 5 

CAW l. ±?R*JH t i!l«iJ:*|ft]4 1 bt¥ff^ia»«3t 

[ois3] .m2^.)TN?i!R s H ^4 2 tm3^mant& 



35t i?4 cr.mm.Mm.m 1 7-ci, Fimc l. . ^ 

[ 0 1 8 1 ] K3<^T NflfoftiJHM 3 fcW5«n«.*ffi 
ffl^HK4 fi .ha*i'3C)3 L- X-y- iJ y ^j/WWtli V— I- 

3 6x-i>mmzimi . %&<r>mm*&<>vit%WLi i-tz 

^r 'J y ^ffta^iJ l> 3 6 S>g)at*:*»J. 

IR^W 3 3 (CIJ14IR Silt, 

[0 1 853 L tl *C . CI WlfS 7 c7)^ffj?j[5^)^ 7 - 

tetmrnz. &&. nut. *fe (^jjj) , 

[0186] -5 ic . 1 r<?> fifths 1 5r^)nts 
fttiLnma t . 3 urnm? 1 3 ^<?> 3 v x u 

[0 1 873 (.mi e.mtimmc^m .1 z am 1 
mmmx'i±. mjMs^^t ix. uma,^ 
& m v *tz-ts , immnmt stn mj^t-^ . ia it i -t (i 

[0 1 883 vI<7)j|57<7)jSlttSJ|^S-C1i. .11 1 *>H«B6{4 
ffl^4 4 ^j£ffifK4 4 a t ffi 2 ^R«*ffiffl«JR4 5 
W3Sffl«l4 SaSrBftCESLJt**, f ffClitS: 

^6ajw-r-s.i£fSiift^i9 0" i£i«-r^.<7)T. tnss* 

[0189] 

[ mv>sto& ] w.±.mw i x § * .i -> c >z «jt«wc <t 

ffl^«fc*i»JK»Wi: (C J: -> xmfc'r -5. - J: , 

[ o i 9 o ] 4^. wm%>wtixmm&wmm-t 

Sflyiv >< r.7:M hSrflliiC t KioT . ftiafW 

!J l- £ ffil v » y/» . U l tiJsfiimn -tc2 ft<?> 
a |/Xf 'J y 7»K »J - h i:-t-^*fiig^«Sr 

m*l%WtZ<ZttfX'$&., 

[0191] *fe s 3tt^)jRft4l6-?t Isr^nW-X-f'J 
•y 7 ?&a^ '.i "7 - > - \- 4- ffl V > 4 -I t IZ X O T . 8 

mutate -7 >i =) -m.&m^MW%\m-$hz 1 1 
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[i*n 3 zoxmuzx z>® 1 ^mM^miu^^ 
[H2 ] r t < %<rM^#<9Mmm&%y®mh 

[04 3 N t < -^^?Kia.^^Stc#i<t^7J^)i&ft 

[ ii 6 3 ■! <?wmiz j: 2 c?x*tej^sg^fSia.^iss 
[H7 3 r t < ^^mm^m^wMm^&mwrht:^ 

<H ^M^mm: fm-t z> tz #><?>wm?s> & , 
[09 3 lit <'c?ym&fw<igmziuiz>?jm#)m\ 

tin i 3 nt< %crMfmmc?Mmmi%$:mw-tz>tz 

[Hi 33 R C < ^^ftjg^atcfc^^AW.*^ 
[(114 3 C^»WcJ:*W4^)||ttJfJffllc , >^«^ 
[01 5 3 R t < ^^j«?5^)H{geg(iKs.|ttD^^^ 

imi ^3 ::<?:>^{::<fc&;iM^:>fg^ 

[HI 7 3 C^.).?EW3j;«.m5^M«)^ l fB^^ 

[HI S3 RL* < ^^M«iiEW3I^Sig£Wfli^3tt^&^ 

y^) 3 f : iSllT\t)-2., 

[hi 93 zcnfmtz*. tm s nmam^HMnm 



l m 2 o 3 - ^ft'.'flC .i & 91 0 ^IfcJBSRtf >*Ril 
[H2 1 3 R t < ^-^fllBJt?EJ«OIESra^*fttojif«,7t 

*v.> Ymmx-foz... 

[El 2 3 3 R t < '"-^iK B B B R7F^{t(cfc(t^,#^ n B n^ 

[ h 2 1 3 c ommz £&m7 0.mwfm?.>m*h&fm 
&*MfiLzmtt& tztHrimw&mmmz'Jb z> ... 

] : 5flS] «fi« 2 : 8J2tf>2£« 
3 : * 1 Offfli 4 : ft 2 <?)Wfo 
5:>—>im 6 : * y ?ii$ B B H 

7 : TNiMf 7 a : Tm&ft^mitQUm 
7 b : J-MJ^HHEft^rfi] 8 : MfflSL 

5 a. ,8b: ffi;)\j&<7>jSjiai|tt 9 : Rffl^fSltl.^lK 

10: ( m 1 ^)) n U x-r U y ?fi5.? H tf - h 
( Sift I; ft) 

1 1 : ^ffiiTOW 1 2 : STNjfcftSFF 

12a: TMirD7j-7-ae[^^(*J 

12b: ±«KJMH s l!l*drr*l 

1 3 : fiMB^lS 13a: fflQmi<?>£mto 

1 4 : 1 5 t£WL> - h 

1 8 : •v?if«M!i7--/-h (*ria 
til) 

2 1 : 2 2 : SiWSIg.TtlSi 

3 ] , 3 2, 33: > V /I Sfii (PA) MUSF? 

3 4. 35, 36:3WJ-^ U ~?—>- b 

4 1, 4 2, 4 3: TN?S H B B *^ 

44. 45. 4 6. 47. 48: HftftttffiStt 

6 1 : ® 2<r>a V X -r '.) «•/ ^ MiTu^ 'J >— h ( .tia 
til) 

6 2 : ^iSiSWaHlR W« 63: J < ■■> 9 ? i 1- 



[02 0] 



(19) 



Wl 1 -84 37 1 



[Ian ti*m [07] 




[EI3] [H4] 




/U m) 



(20) 



1 • 84 



[lid 8] 



[1*19 1 




iQ&SfP' lOa^ IZ^r^xtRKSL 




50 
ii 40 
jg 30 
$ 20 
~ 10 

0 



54 



r 



*55 



0.4 0.5 0.6 0.7 0.8 
M(ffm) 




i v. v. ■. \> v, v.'-y. . v..--\ ■. .,s '-, -,s 



[Ell 1 3 

7a i 7b 



8a 
9a 



101 33 



[13143 




0.4 



0.5 0.6 0.7 0.8 




k'-'-V^.V '-V '-V-'-.V .' V- ■■V-.'-V- , -M — .9 

V.:.y.:<.;','.'..y.-y.-y ,V -V 



(21) 



WIJIHM 1-84371 



[1*11 2 ] [tkll 5 ] 




i&fskt H m ) 



(22) 



ttfflfiM 1 • 84 3 



flail 9] [|2|2 ] ] 




[023] [H243 



No. 


1 2 


3 


4 


5 


6 7 8 


P3fl53ttE 




* 1 *KA 




tv 








S51*"'i7- 


mm 


W 




.17 






tv 










7x 






mm 












V 




*7 




*7 








7x 






7x 


































ji 




m 








[132 5] 
4 la .45a 41b 



H 




i 



